Long-range chromatin analysis of the human MYC locus by pulsed-field gel electrophoresis.
The identification of cis-acting regulatory elements has been greatly facilitated by the perception that nonnucleosomal regions of chromatin, including sites where transacting factors are bound, are hypersensitive to cleavage by nucleases. Hence, mapping of DNaseI-hypersensitive sites (HSs) has become particularly valuable for the detection of transcriptional control elements. The utility of this technique, however, may be constrained by the huge size of some eukaryotic gene domains or by the nonavailability of genomic probes. Apparently, both of these drawbacks hold true for the human protooncogene MYC. To overcome these limitations, we investigated the feasibility of mapping DNaseI-HSs in large restriction fragments. By using MYC-amplified cell lines, we devised a simple protocol that allowed for the detection of DNaseI-HSs at a distance of several hundred kb. In an attempt to identify additional regulatory elements required for MYC expression, we used this method to establish the long-range chromatin structure of four MYC amplicons. This method has potential benefits and applications.